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(54) OPTICAL NETWORK SYSTEM AND CONTROLLER 



(57) Nodes (4A, 4B, 4C, 4D) take optical signals dif- 
ferent in wavelength from one another out of a network 
optical fiber (3), and send out optical signals different In 
wavelength from one anotherto the network optical fiber 
(3). A controller (5) converts an optical signal received 



through the network optical fiber (3) into an optical signal 
of the wavelength assigned to the destination node, 
based on address Infomiation contained in the received 
optical signal, and outputs the optical signal after the 
conversion to the network optical fiber (3). 
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Description 

Technical Field 

[0001 ] The present invention relates to an optical net- 
work system, more specifically, to an optical network 
system in which data transfer is performed using wave- 
length division multiplexing. 

Background Art 

[0002] In a tocai area network (LAN), a medium area 
network (MAN), or the like, data transfer between per- 
sonal computers connected to the network is perfonned 
by electrical communication using electric signals. It is, 
however, expected that electrical communication may 
reach its limit in communication capacity attendant upon 
a recent increase in the amount of infomnation to be 
transferred. Therefore, studies and developments of 
systems have been made in which data transfer is per- 
formed by optical communication using optical fibers 
that Is larger In communication capacity than electrical 
communication. As one of them, there is known a sys- 
tem disclosed in JP-A-5-14283. 

[0003] The system disclosed in the above JP-A- 
5-14283 comprises optical fibers in a ring and four 
nodes connected to the optical fibers and assigned 
wavelengths different from one another as addresses. 
Data transfer is perfonned between outside-node ma- 
chines, for example, personal computers, connected to 
the nodes. 

[0004] An outline of date transfer in the system dis- 
closed in the above official gazette will be described. In 
the source node, an electric signal from an outside-node 
machine is converted into an optical signal of a wave- 
length assigned to the destination node. Subsequently, 
in the source node, the optical signal after the conver- 
sion is inserted in a time slot in which that wavelength 
does not exist, and then output to an optical fiber. The 
optical signal output to the optical fiber passes without 
any change through nodes existing - between.the 
source node and the destination node. In the destination 
node, the optical signal of the wavelength assigned to 
that node is extracted from optical signals being trans- 
mitted in the optical fiber, by an optical wavelength se- 
lection switch provided in the node. The extracted opti- 
cal signal is thereby taken in the node. 
[0005] I n the above-described system , however, each 
node must be constructed such that the node can output 
optical signals of all wavelengths assigned to the nodes 
other than that node. Therefore, when a new node Is 
added, every node existing before the addition must be 
adjusted so thatthe node can generate an optical signal 
of a wavelength assigned to the added node. This is not 
a system construction suitable for addition of nodes, it 
is hard to say that the system is superior In extensibility. 
[0006] In addition, each node must be constructed not 
only so that the node can output optical signals of all 



wavelengths assigned to the nodes other than that 
node, but also so that collision of optical signals of the 
same wavelength, which may occur when data is trans- 
ferred from a plurality of nodes to the same node, can 
5 be avoided. Therefore, the construction of each node is 
complicated and the cost of the node is high. 
[0007] An object of the present invention Is to provide 
an optical network system large In communication ca- 
pacity and capable of high-rate communication, wherein 
the machine construction is simple, the cost of the whole 
of the system is low, and the system is superior In ex- 
tensibility. 

Disclosure of the Invention 

[0008] An optical network system of the present In- 
vention is characterized by comprising a network optical 
fiber extending in a ring; a plurality of node machines 
connected to said network optical fiber, each of said plu- 
rality of node machines taking an optical signal of a 
wavelength assigned In advance out of optical signals 
being transmitted In said network optical fiber, and out- 
putting an optical signal of a wavelength assigned in ad- 
vance, to said network optical fiber, said plurality of node 
machines being different in assigned wavelength from 
one another; and a controller connected to said network 
optical fiber, said controller converting an optical signal 
received from at least one of said plurality of node ma- 
chines through said network optical fiber into an optical 
signal of a wavelength assigned in advance to the des- 
tination node machine on the basis of destination Infor- 
mation contained in the received optical signal for spec- 
ifying the destination, and outputting the optical signal 
after the conversion to said network optical fiber. 
[0009] According to the optical network system, the 
controller converts a received optical signal, I.e., an op- 
tical signal of the wavelength assigned to the source 
node machine, into an optical signal of the wavelength 
assigned to the destination node machine, and outputs 
the optical signal to the network optical fiber. Therefore, 
data transfer between node machines can be realized 
if each node machine can output optical signals of one 
wavelength assigned to that node. Thus, in the optical 
network system of the present invention, the cost of 
each node machine can be held down in comparison 
with a system wherein each node machine must be con- 
structed such thatthe node machine can generate op- 
tical signals of all wavelengths assigned to the other 
node machines. As a result, the cost of the whole optical 
network system can be also held down. 
[0010] In addition, when each node machine outputs 
an optical signal of the wavelength assigned to that node 
machine to the network optical fiber, there occurs no col- 
lision between optical signals of the same wavelength. 
Thus, there Is no need of constructing each node ma- 
chine in consideration of collision between optica! sig- 
nals of the same wavelength. This simplifies the con- 
struction of each node machine. 
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[0011] Further, in case of newly adding a node ma- 
chine after the optical network system is constructed, It 
suffices that only the node machine to be added is es- 
tablished. There is no need of adjusting any node ma- 
chine already existing such that the node machine can 
generate optical signals of the wavelength assigned to 
the node machine to be newly added. Thus, addition of 
node machines Is easy even when the number of node 
machines is large, and the optical network system Is su- 
perior in extensibility. 

[0012] The above optical network system is charac- 
terized in that said controller is further connected to an 
external optical fiber connecting said controller to an ex- 
ternal machine outside the optical network system, and 
said controller converts an optical signal received 
through said network optical fiber into an optical signal 
of a wavelength predetemiined for external communi- 
cation when destination Infomiation contained in the re- 
ceived optical signal for specifying the destination indi- 
cates the external machine, and outputs the optical sig- 
nal after the conversion to said external optical fiber. 
This can realize an increase In rate of data transfer from 
a node machine in the optical network system to the out- 
side of the optical network system. 
[0013] The above optical network system is charac- 
terized in that said controller Is further connected to an 
external optical fiber connecting said controller to an ex- 
ternal machine outside the optical network system, and 
said controller converts an optical signal received from 
said external machine through said external optical fiber 
into an optical signal of a wavelength assigned In ad- 
vance to the destination node machine on the basis of 
destination Infonnation contained In the received optical 
signal for specifying the destination, and outputting the 
optical signal after the conversion to said network optical 
fiber. This can realize an Increase in rate of data transfer 
from the outside of the optical network system to a node 
machine In the optical network system. 
[0014] An optical network system is characterized by 
comprising a network optical fiber extending in a ring; a 
plurality of node machines connected to said network 
optical fiber, each of said plurality of node machines tak- 
ing an optical signal of a wavelength assigned in ad- 
vance out of optical signals being transmitted in said net- 
work optical fiber, said plurality of node machines being 
different In assigned wavelength from one another; and 
a controller connected to said network optical fiber and 
an extemal optical fiber to be used for communication 
with an external machine, said controller converting an 
optical signal received from said external machine 
through said extemal optical fiber into an optical signal 
of a wavelength assigned in advance to the destination 
node machine on the basis of destination information 
contained in the received optical signal for specifying 
the destination, and outputting the optical signal after 
the conversion to said network optical fiber. According 
to this optical network system, in case of newly adding 
a node machine after the optical network system is con- 



structed, it suffices that only the node machine to be 
added is established. There Is no need of adjusting any 
node machine already existing. Thus, addition of node 
machines is easy even when the number of node ma- 
5 chines is large, and the optical network system is supe- 
rior in extensibility. 

[0015] A controller of the present invention is charac- 
terized In that said controller is connected through a net- 
work optical fiber extending in a ring to a plu rality of node 
10 machines assigned wavelengths in advance such that 
the wavelengths of optical signals to betaken out of said 
network optical fiber are different from one another and 
the wavelengths of optical signals to be output to said 
network optical fiber are different from one another, and 

15 said controller comprises a plurality of electric-optic con- 
verters that correspond to said plurality of node ma- 
chines, respectively, and convert electric signals into op- 
tical signals of wavelengths assigned in advance to said 
plurality of node machines, respectively; a multiplexer 

20 that multiplexes a plurality of optical signals different In 
wavelength converted by said plurality of electric-optic 
converters, and outputs the resultant optical signals to 
said network optical fiber; a demultiplexer that demulti- 
plexes optical signals of a plurality of wavelengths re- 

25 ceived through said network optical fiber into optical sig- 
nals of the respective wavelengths; a plurality of optic- 
electric converters that convert the optical signals de- 
multiplexed by said demultiplexer Into electric signals; 
destination specifying means that specifies the destlna- 

30 tion on the basis of destination information contained In 
the electric signal converted by each of said optic-elec- 
tric converters; and an electric switch that outputs said 
electric signal to one of said electric-optic converters 
con^esponding to the destination node machine specl- 

35 fled by said destination specifying means. 

[0016] According to the controller, a controller that 
converts an optical signal received through the networi< 
optical fiber into an optical signal of the wavelength as- 
signed In advance to the destination node machine cor- 

40 responding to destination Information contained in the 
received optical signal, can be realized in a simple con- 
struction. 

[001 7] The controller is characterized in that said con- 
troller is further connected to an external optical fiber 
45 connecting said controller to an external machine, and 
said controller further comprises an external electric-op- 
tic converter that converts an electric signal converted 
by one of said optic-electric converters, into an optical 
signal of a wavelength detemnlned for external commu- 
te nication, and outputs the optical signal after the conver- 
sion to said external optical fiber Thereby, a controller 
that convert:s an optical signal received through the net- 
work optical fiber into an optical signal of the wavelength 
detennined for external communication, can be realized 
55 in a simple construction. 

[0018] The controller is characterized in that said con- 
troller is further connected to an external optical fiber 
connecting said controller to an extemal machine, and 
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said controller further comprises an external optic-elec- 
tric converter that converts an optical signal received 
f ronn said external machine through said external optical 
fiber into an electric signal, and outputs the electric sig- 
nal after the conversion to said destination specifying 
means. Thereby, a controller that converts an optical 
signal received through the external optical fiber into an 
optical signal of the wavelength assigned in advance to 
the destination node machine corresponding to destina- 
tion information contained in the received optical signal, 
can be realized in a simple construction. 
[0019] A controller is characterized in that said con- 
troller is connected through a network optical fiber ex- 
tending in a ringto a plurality of node machines assigned 
wavelengths in advance such that the wavelengths of 
optical signals to be taken out of said network optical 
fiber are different from one another, and said controller 
is further connected to an externa! machine through an 
external optical fiber, and said controller comprises a 
plurality of electric-optic converters that correspond to 
said plurality of node machines, respectively, and con- 
vert electric signals into optical signals of wavelengths 
assigned in advance to said plurality of node machines, 
respectively; a multiplexer that multiplexes a plurality of 
optical signals different in wavelength generated by said 
plurality of electric-optic converters, and outputs the re- 
sultant optical signals to said network optical fiber; an 
optic-electric converter that converts an optical signal 
received from said external machine through said exter- 
nal optical fiber into an electric signal; destination spec- 
ifying means that specifies the destination on the basis 
of destination information contained in the electric signal 
converted by said optic-electric converter; and an elec- 
tric switch that outputs said electric signal to one of said 
electric-optic converters corresponding to the destina- 
tion node machine specified by said destination speci- 
fying means. 

[0020] According to the controller, a controller that 
converts an optical signal received through the external 
optical fiber into an optical signal of the wavelength as- 
signed in advance to the destination node machine cor- 
responding to destination information contained in the 
received optical signal, can be realized in a simple con- 
struction. 

Brief Description of Drawings 
[0021] 

FIG. 1 is a diagram Illustrating the whole construc- 
tion of an optical network system according to an 
embodiment of the present invention; 
FIG. 2 is a diagram Illustrating the construction of a 
node constituting the optical network system of FIG. 
1; 

FIG. 3 is a diagram illustrating the constmction of a 
controller constituting the optical network system of 
FIG. 1 ; 



FIG. 4 is a flowchart of data transfer processing in 
the optical network system of FIG. 1 ; 
FIG. 5 is a flowchart of data transfer processing in 
the optical network system of FIG. 1 ; 
5 FIG. 6 is a flowchart of data transfer processing in 
the optical network system of FIG. 1 ; and 
FIG. 7 is a diagram illustrating another construction 
of a node machine in FIG. 1 . 

10 Best Mode for Carrying Out the Invention 

[0022] Hereinafter, an optical network system accord- 
ing to an embodiment of the present invention will be 
described with reference to FIGS. 1 to 6. 

15 [0023] First, the whole construction of the optical net- 
work system according to the embodiment of the 
present Invention will be described with reference to 
FIG. 1. FIG. 1 is a diagram illustrating the whole con- 
struction of the optical network system according to this 

20 embodiment. 

[0024] The optical networic system 1 of FIG. 1 com- 
prises an optical fiber (hereinafter referred to as extemal 
optical fiber) 2 connecting the optical network system 1 
to the outside, singlemode optical fibers (hereinafter re- 

25 ferred to as network optical fiber) 3 extending In a ring 
within the optical network system 1 , four nodes 4A, 4B, 
4C, and 4D, and a controller 5. The nodes 4A, 48, 4C, 
and 40 are connected to the network optical fiber 3 in 
this order from the output side of the centre Her 5. Optical 

30 signals are transmitted in the direction of an arrow a 
within the network optical fibers. 
[0025] The nodes 4A, 4B, 4C, and 4D are designed 
so that optical signals to be taken out of the network 
optical fiber 3 by the respective nodes 4A, 4B, 4C, and 

35 4D are different in wavelength from one another. The 
nodes 4A, 4B, 4G, and 4D are further designed so that 
the wavelength of an optical signal to be inserted in the 
network optical fiber 3 by each of the nodes 4A, 4B, 4C, 
and 40 is the same as the wavelength of an optical sig- 

40 nal to be taken out of the network optical fiber 3 by that 
node. The wavelengths of optical signals to be taken out 
of/inserted in the network optical fiber 3 by the nodes 
4A, 4B, 4C, and 4D are represented by XA, XB, XC, and 
XD, respectively. For the wavelengths XA, XB, XC, and 

45 XD, a band of 1 .55 micrometer can be used for example. 
By way of example, the wavelength XA can be 1 .53 mi- 
crometer the wavelength XB can be 1 .54 micrometer, 
the wavelength XG can be 1 .55 micrometer, and the 
wavelength XD can be 1 .56 micrometer. 

50 [0026] Next, the machine construction of each node 
4 constituting the optical network system of FIG. 1 will 
be described with reference to FIG. 2. FIG. 2 Is a dia- 
gram illustrating the construction of a node constituting 
the optical network system the whole construction of 

55 which is illustrated in FIG. 1 . 

[0027] The node 4 illustrated in FIG. 2 comprises a 
fiber grating 6 having wavelength selectivity, an optic- 
electric converter (hereinafter referred to as O/E con- 
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verier) 7, an eiectric-optic converter (hereinafter re- 
ferred to as E/O converter) 8, and a coupler 9. A ma- 
chine (hereinafter referred to as connection nnachine) 
11 such as a personal computer or a digital TV is con- 
nected to the node 4 through an input/output interface 
board (hereinafter referred to as l/F board) 10. That is, 
the nodes 4A, 4B, 4C, and 4D comprise fiber gratings 
6A, 6B. 6C, and 6D, O/E converters 7A, 7B, 7C, and 7D, 
E/O converters 8A, SB, 8C, and BD, and couplers 9A, 
9B, 9C, and 9D, respectively. Connection machines 
1 1 A, 1 1 B, 1 1 C, and 1 1 D are connected to the nodes 4A, 
4B, 4C, and 4D through l/F boards 1 0A, 1 OB, 1 0C, and 
10D, respectively. 

[0028] Hereinafter, details of components of the 
nodes 4A, 4B, 4C, and 4D will be described in the order 
of the nodes 4A, 4B, 4C, and 4D. 
[0029] The input side of the fiber grating 6A in the 
node 4A is connected to the output side of the controller 
5 through the network optical fiber 3 (see FIG. 3). The 
fiber grating 6A takes an optical signal of the wavelength 
XA out of optical signals of the wavelengths XA, A.B, XC, 
and A.D being transmitted In the network optical fiber 3, 
and then sends out the taken-out optical signal of the 
wavelength XA to the O/E converter 7A. The fiber grating 
6A allows optical signals of the wavelengths XB, XC, and 
XD of optical signals of the wavelengths XA, AB, XC, and 
XD being transmitted in the network optical fiber 3, to 
pass through the fiber grating 6A. The fiber grating 6A 
sends out the optical signals of the wavelengths A,B, XC, 
and XD to the coupler 9A. 

[0030] The O/E converter 7A comprises a photo diode 
(hereinafter referred to as PD) for converting an optical 
signal of the wavelength A,A into an electric signal. The 
O/E converter 7A converts an optical signal of the wave- 
length XA sent from the fiber grating 6A, Into an electric 
signal, and then outputs the electric signal after the con- 
version to the connection machine 11 A through the l/F 
board 10A. 

[0031 ] The E/O converter 8A comprises a laser diode 
(hereinafter referred to as LD) for converting an electric 
signal Into an optical signal of the wavelength XA. The 
E/O converter 8A converts an electric signal input from 
the connection machine 11 A through the l/F board 1 0A, 
into an optical signal of the wavelength XA, and then out- 
puts the optical signal after the conversio n to the coupler 
9A. 

[0032] The coupler 9A outputs the optical signals of 
the wavelengths XB, XC, andXD having passed through 
the fiber grating 6A, and the optical signal of the wave- 
length XA Input from the E/O converter 8A, to the net- 
work optical fiber 3. 

[0033] The input side of the fiber grating 6B in the 
node 4B is connected to the output side of the coupler 
9A In the node 4A through the network optical fiber 3. 
The fiber grating 6B takes an optical signal of the wave- 
length XB out of optical signals of the wavelengths XA, 
XB, XC, and XD being transmitted in the network optical 
fiber 3, and then sends out the taken-out optical signal 
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of the wavelength XB to the O/E converter 78. The fiber 
grating 6B allows optical signals of the wavelengths XA, 
XC, and XD of optical signals of the wavelengths XA, XB, 
XC, and XD being transmitted in the network optical fiber 
5 3, to pass through the fiber grating 6B. The fiber grating 
6B sends out the optical signals of the wavelengths XA, 
XC, and XD to the coupler 9B. 

[0034] The O/E converter 7B comprises a PD for con- 
verting an optical signal of the wavelength XB into an 

10 electric signal. The O/E converter 7B converts an optical 
signai of the wavelength XB sent from the fiber grating 
6B, into an electric signal, and then outputs the electric 
signal after the conversion to the connection machine 
1 1 B through the l/F board 1 0B. 

15 [0035] The E/O converter 8B comprises an LD for 
converting an electric signal into an optical signal of the 
wavelength XB. The E/O converter 8B converts an elec- 
tric signal input from the connection machine 11 B 
through the l/F board 10B, into an optical signal of the 

20 wavelength XB, and then outputs the optical signal after 
the conversion to the coupler 9B. 
[0036] The coupler 9B outputs the optical signals of 
the wavelengths XA, XC, and XD having passed through 
the fiber grating 6B, and the optical signal of the wave- 

25 length XB input from the E/O converter 8B, to the net- 
work optical fiber 3. 

[0037] The input side of the fiber grating 6C in the 
node 4C is connected to the output side of the coupler 
9B in the node 4B through the network optical fiber 3. 

30 The fiber grating 6C takes an optical signal of the wave- 
length XC out of optical signals of the wavelengths XA, 
XB, XC, and XD being transmitted in the network optical 
fiber 3, and then sends out the taken-out optical signal 
of the wavelength XC to the O/E converter 7C. The fiber 

35 grating 6C allows optical signals of the wavelengths XA, 
XB, and XD of optical signals of the wavelengths XA, XB, 
XC, and XD being transmitted in the network optical fiber 
3, to pass through the fiber grating SC. The fiber grating 
6C sends out the optical signals of the wavelengths XA, 

40 XB, and XD to the coupler 9C. 

[0038] The O/E converter 7C comprises a PD for con- 
verting an optical signal of the wavelength XC into an 
electric signal. The O/E converter 7C converts an optical 
signal of the wavelength XC sent from the fiber grating 

45 6C. into an electric signal, and then outputs the electric 
signal after the conversion to the connection machine 
11C through the l/F board IOC. 
[0039] The E/O converter 8C comprises an LD for 
converting an electric signal into an optical signal of the 

50 wavelength XC. The E/O converter 8C converts an elec- 
tric signal input from the connection machine 11 C 
through the l/F board IOC, into an optical signal of the 
wavelength XC, and then outputs the optical signal after 
the conversion to the coupler 9C. 

55 [0040] The coupler 9C outputs the optical signals of 
the wavelengths XA, XB, and XD having passed through 
the fiber grating 6C, and the optical signal of the wave- 
length XC input from the E/O converter 8C, to the net- 
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work optical fiber 3. 

[0041] The input side of the fiber grating 6D in the 
node 4D is connected to the output side of the coupler 
9C in the node 4C through the network optical fiber 3. 
The fiber grating 6D takes an optical signal of the wave- 
length A,D out of optical signals of the wavelengths AA, 
XBj A.C, and AD being transmitted in the network optical 
fiber 3, and then sends out the taken-out optical signal 
of the wavelength XD to the O/E converter 7D. The fiber 
grating 6D allows optical signals of -the wavelengths AA, 
XB, and XC of optical signals of the wavelengths XA, A.B, 
XC, and XD being transmitted in the network optical fiber 
3, to pass through the fiber grating 6D. The fiber grating 
6D sends out the optical signals of the wavelengths AA, 
A.B, and A.C to the coupler 9C. 

[0042] The O/E converter 7D comprises a P D f or con- 
verting an optical signal of the wavelength A.D into an 
electric signal. The O/E converter 7D converts an optical 
signal of the wavelength XD sent from the fiber grating 
6D, into an electric signal, and then outputs the electric 
signal after the conversion to the connection machine 
11 D through the l/F board 10D. 

[0043] The E/O converter 8D comprises an LD for 
converting an electric signal into an optical signal of the 
wavelength XD. The E/O converter 8D converts an elec- 
tric signal input from the connection machine 11 D 
through the l/F board 10D, into an optical signal of the 
wavelength AD, and then outputs the optical signal after 
the conversion to the coupler 9D. 
[0044] The coupler 9D outputs the optical signals of 
the wavelengths AA, AB, andXC having passed through 
the fiber grating 6D, and the optical signal of the wave- 
length XD input from the E/O converter 8D, to the net- 
work optical fiber 3. 

[0045] Next, the machine construction of the control- 
ler 5 constituting the optbal network system of FIG. 1 
will be described with reference to FIG. 3. FIG. 3 is a 
diagram illustrating the construction of the controller 
constituting the optical network system the whole con- 
struction of which is illustrated in FIG. 1 . 
[0046] The controller 5 Illustrated In FIG. 3 comprises 
a demultiplexer 12, O/E converters 13A, 13B, 13C, 13D, 
and 131N, E/O converters 14A, 14B, 14C, 14D,.and 
140UT, a multiplexer 15, a memory 16, a control unit 
17, and an electric switch 18. 

[0047] The demultiplexer 12 Is connected to the out- 
put side of the coupler 9D of the node 4D through the 
network optical fiber 3. The demultiplexer 12 demulti- 
plexes an optical signal received through the network 
optical fiber 3, into optical signals of the respective 
wavelengths, and outputs the optical signals of the 
wavelengths AA, XB, XC, and XD to the O/E converters 
13A, 13B, 13G, and 13D, respectively. 
[0048] The O/E converter 13A comprises a PD for 
converting an optical signal of the wavelength XA Into 
an electric signal. The O/E converter 1 3A converts an 
optical signal of the wavelength AA sent from the demul- 
tiplexer 12, Into an electric signal, and ou^uts the elec- 



tric signal after the conversion to the control unit 1 7. The 
O/E converter 13B comprises a PD for converting an 
optical signal of the wavelength XB into an electric sig- 
nal. The O/E converter 1 3B converts an optical signal 

5 of the wavelength XB sent from the demultiplexer 12, 
into an electric signal, and outputs the electric signal af- 
ter the conversion to the control unit 1 7. The O/E con- 
verter 1 3C comprises a PD for converting an optical sig- 
nal of the wavelength XC into an electric signal. The O/ 

io E converter 1 3G converts an optical signal of the wave- 
length XC sent from the demultiplexer 1 2, into an electric 
signal, and outputs the electric signal after the conver- 
sion to the control unit 1 7. The O/E converter 1 3D com- 
prises a PD for converting an optical signal of the wave- 

is length XD into an electric signal. The O/E converter 1 3D 
converts an optical signal of the wavelength XD sent 
from the demultiplexer 12, into an electric signal, and 
outputs the electric signal after the conversion to the 
control unit 17. 

20 [0049] The O/E converter 13IN comprises a PD for 
converting an optical signal of the wavelength XO Into 
an electric signal. The O/E converter 13IN converts an 
optical signal of the wavelength XO received through the 
external optical fiber 2, into an electric signal, and out- 

25 puts the electric signal after the conversion to the control 
unit 17. For example, the wavelength XO Is in a band of 
1.3 micrometer. 

[0050] The E/O converter 1 4A comprises an LD for 
converting an electric signal into an optical signal of the 

30 wavelength AA. The E/O converter 14A converts an 
electric signal received from the control unit 17 through 
the electric switch 1 8, into an optical signal of the wave- 
length AA, and outputs the optical signal after the con- 
version to the multiplexer 15. The E/O converter 14B 

35 comprises an LD for converting an electric signal into 
an optical signal of the wavelength XB. The E/O convert- 
er 1 4B converts an electric signal received from the con- 
trol unit 1 7 through the electric switch 1 8, into an optical 
signal of the wavelength XB. and outputs the optical sig- 

40 nal after the conversion to the multiplexer 1 5. The E/O 
converter 14C comprises an LD for converting an elec- 
tric signal into an optical signal of the wavelength XC. 
The E/O converter 14C converts an electric signal re- 
ceived from the control unit 17 through the electric 

45 switch 18, into an optical signal of the wavelength XC, 
and outputs the optical signal afterthe conversion to the 
multiplexer 15. The E/O converter 1 4D comprises an LD 
for converting an electric signal into an optical signal of 
the wavelength XD. The E/O converter 14D converts an 

50 electric signal received from the control unit 1 7 through 
the electric switch 1 8, Into an optical signal of the wave- 
length XD, and outputs the optical signal afterthe con- 
version to the multiplexer 15. 

[0051 ] The E/O converter 1 40UT comprises an LDfor 
55 converting an electric signal into an optical signal of the 
wavelength XO. The E/O converter 140LJT converts an 
electric signal received from the control unit 1 7 through 
the electric switch 1 8, into an optical signal of the wave- 
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length XO, and outputs the optical signal after the con- 
version to the external optical fiber 2. 
[0052] The nnultiplexer 15 multiplexes optical signals 
of the wavelengths AA, X3, XC, and XD sent from the E/ 
O converters 14A, 14B, 14C, and 14D, and outputs the 
resultant optical signal to the network optical fiber 3. 
[0053] The memory 1 6 stores therein data for making 
address Information on the nodes 4A, 4B, 4C, and 4D 
correspond to the E/O converters 14A, 14B, i4C, and 
14D that convert electric signals into optical signals of 
the wavelengths AA, XB, XC, and XD assigned in ad- 
vance to the nodes 4A, 4B, 4C, and 4D. The memory 

16 further stores therein data for making external ad- 
dresses correspond to the E/O converter 1 40UTfor the 
outside, 

[0054] The control unit 17 has a function as a trans- 
mission destination specifying means. The control unit 

17 includes therein a CPU and so on. The control unit 
17 reads address infomriation out of an electric signal 
input from each of the O/E converters 13A 138, 13C, 
13D, and 13IN, and analyzes the read-out address in- 
formation. On the basis of Information stored in the 
memory 16 and the analyzed address Infomnation, the 
control unit 1 7 then specifies one of the E/O converters 
14A, 14B, 14C, 14D, and 140UT corresponding to the 
address Information contained in the electric signal. Fur- 
ther, the control unit 17 controls the electric switch 18 
such that the electric signal Is outputto the specified E/ 
O converter 

[0055] Switching of the electric switch 1 8 is controlled 
by the control unit 1 7. Thereby, each electric signal is 
output to the E/O converter corresponding to the ad- 
dress Information contained In the electric signal. 
[0056] Hereinafter, various kinds of data transfer 
processing in the above-described optical network sys- 
tem 1 will be described. 

[0057] First, processing for data transfer between 
connection machines 1 1 in the above-described optical, 
network system 1 will be described with reference to 
FIG. 4. FIG. 4 is a flowchart of processing for data trans- 
fer between connection machines connected to nodes 
in the optical network system. 

[0058] In Step SI 01 , the connection machine 11 con- 
nected to the source node 4 generates an electric signal 
concerning transmission infomnation, containing ad- 
dress information on the transmission destination, such 
as dynamic image data to be transmitted to the destina- 
tion node 4. The generated electric signal is output to 
the E/O converter 8 through the l/F board 1 0. 
[0059] In Step SI 02, the E/O converter 8 converts the 
electric signal received through the l/F board 1 0 In Step 
SI 01 , into an optical signal of the wavelength assigned 
In advance to the source node 4, and then outputs the 
converted optical signal to the coupler 9. 
[0060] In Step SI 03, the coupler 9 outputs the optical 
signal received from the E/O converter 8 In Step 81 02, 
to the network optical fiber 3. 

[0061] As described above, by a series of processing 



from Step SI 01 to Step SI 03, the transmission informa- 
tion generated in the connection machine 11 connected 
to the source node 4 is converted Into an optical signal 
of the wavelength assigned in advance to the source 
5 node 4, and then output to the network optical fiber 3. 
[0062] In Step SI 04, the optical signal output by the 
source node 4 to the network optical fiber 3 passes 
through the nodes 4 existing between the source node 
4 and the controller 5, and reaches the controller 5. 
10 [0063] In Step S1 05, the demultiplexer 1 2 in the con- 
trollers demultiplexes an optical signal received through 
the network optical fiber 3, into optical signals of the re- 
spective wavelengths, and then outputs the optical sig- 
nals after demultiplexing to the O/E converters 13A, 
15 13B, 13C, and 13D corresponding to the respective 
wavelengths of the optical signals. 
[0064] In Step SI 06, each of the O/E converters 1 3A, 
138, 130, and 13D that received an optical signal from 
the demultiplexer 12 in Step SI 05, converts the re- 
ceived optical signal into an electric signal, and then out- 
puts the electric signal after the conversion to the control 
unit 17. 

[0065] In Step S1 07, the control unit 1 7 analyzes ad- 
dress information contained in the electric signal re- 
ceived from at least one of the O/E converters 13A, 1 3B, 
1 30, and 1 3D in Step SI 06. On the basis of infonnatlon 
stored in the memory 1 6 and the analyzed address In- 
formation, the c©ntrol unit 17 specifies one of the E/O 
converters 14A, 14B, 140, and 14D corresponding to 
the address infomnation contained in the electric signal. 
[0066] In Step SI 08, the control unit 1 7 controls the 
electric switch 1 8 such that the electric signal received 
In Step SI 06 Is Input to the E/O converter specified In 
Step S107. Thereby, the electric signal received by the 
control unit 17 in Step S106 is output to the E/O con- 
verter specified in Step SI 07. In case that the E/O con- 
verter specified in Step S1 07, i.e., the E/O converter cor- 
responding to the destination node, has already been 
used by another connection machine 11 , however, the 
transmission information is temporarily stored in a non- 
illustrated memory in the controller 5, and processing of 
transmitting the electric signal to the E/O converter cor- 
responding to the destination node is again performed 
after a certain time period elapses. 
[0067] In Step SI 09, each of the E/O converters 1 4A, 
148, 140, and 14D to which an electric signal was input 
in Step SI 08, converts the input electric signal into an 
optical signal, and then outputs the optical signal after 
the conversion to the multiplexer 15. 
[0068] In Step S1 10, the multiplexer 15 multiplexes 
the optical signal received from at least one of the E/O 
converters 14A, 14B, 140, and 14D in Step S109, and 
then outputs the optical signal after muitiplexing to the 
network optical fiber 3. 

[0069] As described above, by a series of processing 
from Step SI 05 to Step S110, an optical signal having 
reached the controllers is converted into an optical sig- 
nal of the wavelength assigned In advance to the desti- 
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nation node 4 con-esponding to the address Infonnation 
contained in the fonner optical signal, and the optical 
signal after the conversion is output from the multiplexer 
15 in the controller 5 to the network optical fiber 3. 
[0070] In Step S111, the optical signal output by the 
controller 5 to the network optical fiber 3 passes through 
the nodes 4 existing between the controller 5 and the 
destination node 4, and reaches the destination node 4. 
[0071] In Step S1 12, the fiber grating 6 in the destina- 
tion node 4 takes an optical signal of the wavelength 
assigned in advance to the destination node 4, out of 
the optical signal being transmitted in the network opti- 
cal fiber 3, and then outputs the taken-out optical signal 
to the O/E converter 7. 

[0072] In Step S113, the O/E converter7 converts the 
optical signal received from the fiber grating 6 in Step 
8112, into an electric signal, and then outputs the elec- 
tric signal after the conversion to the connection ma- 
chine 11 through the \/f board 10. 
[0073] In Step S114, the connection machine 11 per- 
forms processing as predetermined with respect to the 
received electric signal, for example, the connection 
machine 11 displays infonnation in relation to the elec- 
tric signal received through the l/F board 10 In Step 
S1 13, or stores the electric signal in a memory. 
[0074] As described above, by a series of processing 
from Step S112 to Step S1 14, the destination node 4 
takes out the optical signal addressed to that node; from 
the network optical fiber 3, the taken-out optical signal 
is converted into an electric signal to be output to the 
connection machine 11 , and the connection machine 11 
perfomns predetermined processing. 
[0075] By a series of processing from Step SI 01 to 
S114 as described above, infonnation is transferred 
from the connection machine 11 of the source node to 
the connection machine 11 of the destination node. 
[0076] Further, as an example of processing for data 
transfer between connection machines as described 
above, a case will be described wherein date is trans- 
ferred from the connection machine 11 A connected to 
the node 4A to the connection machine 11 D connected 
to the node. 4D. 

[0077] The connection machine 11 A connected to the 
node 4A generates an electric signal with respect to 
transmission information, containing destination ad- 
dress information, to be transmitted to the connection 
machine 11 D connected to the node 4A, and the gener- 
ated electric signal is output to the E/O converter 8A 
through the l/F board 10A (Stepi 01). The electric signal 
Is converted by the E/O converter 8A into an optical sig- 
nal of the wavelength XA, and the optical signal after the 
conversion is output to the coupler 9A (Stepi 02). The 
optical signal after the conversion is output by the cou- 
pler 9 to the networi< optical fiber 3 (Stepi 03). 
[0078] The optical signal of the wavelength AA output 
by the node 4A to the network optical fiber 3 passes 
through the nodes 4B, 40, and 4D existing between the 
node 4A and the controller 5, and reaches the controller 



5 (Stepi 04). 

[0079] The optical signal of the wavelength XA having 
reached the controller 5 is output by the demultiplexer 
1 2 to the O/E converter 1 3A (Stepi 05). The optical sig- 
5 nal of the wavelength XA is converted by the O/E con- 
verter 1 3A into an electric signal, and the electric signal 
after the conversion is output to the control unit 17 
(Stepi 06). 

[0080] The control unit 1 7 analyzes address informa- 

10 tion contained in the electric signal received from the O/ 
E converter 1 3A, and specifies the E/O converter 14D 
corresponding to the address information contained in 
the electric signal, on the basis of infonnation stored in 
the memory 16 and the analyzed address information 

15 (Stepi 07). The control unit 1 7 then controls the electric 
switch 18 such that the electric signal is input to the E/ 
O converter 14D, and thereby the electric signal is out- 
put to the E/O converter 14D (Stepi 08). 
[0081] The electric signal is converted by the E/O con- 

20 verter 14D into an optical signal of the wavelength XD, 
and the optical signal after the conversion Is output to 
the multiplexer 15 (Stepi 09). The optical signal of the 
wavelength XD is output by the multiplexer 1 5 to the net- 
work optical fiber 3 (Stepll 0). 

25 [0082] The optical signal of the wavelength XD output 
by the multiplexer 15 of the controller 5 to the network 
optical fiber 3 passes through the nodes 4A, 4B, and 40 
existing between the controller 5 and the destination 
node 4D, and reaches the destination node 4D 

30 (Stepi 11). 

[0083] The optical signal of the wavelength XD having 
reached the node 4D is taken out by the fiber grating 
6D, and the taken-out optical signal is output to the O/ 
E convert:er 7D (Stepll 2). The optical signal of the 

35 wavelength XD is converted by the O/E converter 7D 
into an electric signal, and the electric signal after the 
conversion is output to the connection machine 11 D 
through the l/F board 10D (Stepi 13). The connection 
machine 11 D performs processing of the electric signal 

40 as predetermined (Stepi 1 4). 

[0084] As described above, information is transferred 
from the connection machine 1 1 A of the source node to 
the connection machine 11 D of the destination node. 
[0085] Next, processing in the above-described opti- 

45 cal network system 1 for data transfer from a connection 
machine 11 to an external machine, i.e., a machine con- 
nected to the controller 5 through the external optical 
fiber 2, will be described with reference to FIG. 5. FIG. 
5 is a flowchart of processing for data transfer from the 

so connection machine connected to a node in the optical 
network system, to an external machine. 
[0086] In Step S201 , the connection machine 11 con- 
nected to the source node 4 generates an electric signal 
with respect to transmission information, containing ex- 

55 ternal address infonnation, to be transmitted to the out- 
side, and the generated electric signal is output to the 
E/O converter 8 through the l/F board 10. 
[0087] In Steps S202 and S203, substantially the 
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same processing as in Steps S102 and S103 is per- 
formed. That is, the E/O converter 8 converts the electric 
signal received through the l/F board 10, into an optical 
signal of the wavelength assigned in advance to the 
source node. The optical signal after the conversion is 
output to the network optical fiber 3 through the coupler 
9. 

[0088] In Step S204, the optical signal output by the 
source node 4 to the network optical fiber 3 passes 
through the nodes 4 existing between the source node 
4 and the controlier 5, and reaches the controller 5. 
[0089] In Steps S205 and S206, substantially the 
same processing as In Steps SI 05 and S106 is per- 
formed. That Is, the optical signal having reached the 
controllers is demultiplexed by the demultiplexer 1 2 into 
optical signals of the respective wavelengths, and each 
optical signal is outputto one of the O/E converters 1 3A. 
13B, 13C, and 13D corresponding to the wavelength of 
the optical signal. The optical signal is converted by one 
of the O/E converters 13A, 13B, 13C, and 13D corre« 
spending to the wavelength of the optical signal, into an 
electric signal, and the electric signal after the conver- 
sion is output to the control unit 17. 
[0090] in Step S207, the control unit 1 7 analyzes ad- 
dress infonnation contained in the electric signal re- 
ceived from at least one of the O/E converters 1 3A, 1 3B, 
13C, and 13D. On the basis of infonnation stored In the 
memory 16 and the analyzed address Infonnation, the 
control unit 1 7 then specifies the E/O converter 1 40UT 
corresponding to the address infonnation, i.e., external 
address Infonnation, contained In the electric signal. 
[0091] In Step S208, the control unit 17 controls the 
electric switch 18 such that the electric signal received 
by the control unit 17 is input to the E/O converter 
140UT specified in Step S207. Thereby, the electric sig- 
nal received by the control unit 1 7 is output to the E/O 
converter 140UT specified In Step S207. In case that 
the E/O converter 140UT has already been used by an- 
other connection machine 11, however, the transmis- 
sion information is temporarily stored in a non-Illustrated 
memory in the controller 5, and processing of transmit- 
ting the electric signal to the E/O converter 140UT is 
again performed after a certain time period elapses. 
[0092] In Step S209, the E/O converter 140UT con- 
verts the electric signal received from the control unit 1 7 
through the electric switch 18 in Step S208, into an op- 
tical signal of the wavelength A.0, and outputs the optical 
signal afterthe conversion to the external optical fiber 2. 
[0093] As described above, by a series of processing 
from Step S205 to Step S209, the optical signal having 
received the controllers is converted Into an optical sig- 
nal of the wavelength XO for external communication, 
and the optical signal after the conversion is output to 
the external optical fiber 2. 

[0094] By a series of processing from Step 201 to 
Step S209, infonnation Is transferred from the connec- 
tion machine 1 1 of the source node to the outside of the 
optical network system 1 . 



[0095] Further, as an example of processing for data 
transfer from a connection machine to an external ma- 
chine as described above, a case will be described 
wherein date is transferred from the connection ma- 
5 chine 1 1 A connected to the node 4A to an external ma- 
chine. 

[0096] The connection machine 1 1 A connected to the 
node 4A generates an electric signal with respect to 
transmission information, containing external address 

10 information, to be externally transmitted, and the gener- 
ated electric signal is output to the E/O converter 8A 
through the I/F board 1 0A (Step201 ). The electric signal 
Is converted by the E/O converter 8A Into an optical sig- 
nal of the wavelength XA, and the optical signal afterthe 

15 conversion is output to the coupler 9A (Step202). The 
optical signal afterthe conversion is output by the cou- 
pler 9 to the network optical fiber 3 (Step203). 
[0097] The optical signal of the wavelength XA output 
by the node 4A to the network optical fiber 3 passes 

20 through the nodes 4B, 40, and 4D existing between the 
node 4A and the controllers, and reaches the controller 
5 (Step204). 

[0098] The optical signal of the wavelength XA having 
reached the controller 5 is output by the demultiplexer 
25 1 2 to the O/E converter 1 3A (Step205). The optical sig- 
nal of the wavelength XA Is converted by the O/E con- 
verter 13A Into an electric signal, and the electric signal 
after the conversion is output to the control unit 17 
(Step206). 

30 [0099] The control unit 1 7 analyzes address informa- 
tion contained In the electric signal received from the O/ 
E converter 13A, and specifies the E/O converter 
140UT corresponding to the address infonnation, i.e., 
external address infonnation, on the basis of information 

35 stored in the memory 1 6 and the analyzed address in- 
fonnation (Step207). The control unit 17 then controls 
the electric switch 1 8 such that the electric signal is input 
to the E/O converter 140UT, and thereby the electric 
signal is outputto the E/O converter 1 40UT (Step208). 

40 [01 00] The electric signal is converted by the E/O con- 
verter 140UT into an optical signal of the wavelength 
AX), and the optical signal afterthe conversion Is output 
to the exlemal optical fiber 2 (Step209). 
[01 01 ] As described above, information is transferred 

45 from the connection machine 1 1 A of the source node to 
the outside of the optical network system 1 . 
[0102] Next, processing In the above-described opti- 
cal network system 1 for data transfer from an extemal 
machine to a connection machine 11 will be described 

50 with reference to FIG. 6. FIG. 6 is a flowchart of process- 
ing for data transfer from the outside of the optical net- 
work system to the connection machine connected to a 
node in the optical network system. 
[0103] In Step S301 , the controller S receives an op- 

55 tical signal through the external optical fiber 2, and the 
O/E converter 13IN in the controllers converts the op- 
tical signal received through the external optical fiber 2, 
into an electric signal, and outputs the electric signal af- 
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ter the conversion to the control unit 1 7. 
[0104] In Steps S302, S303, S304, and S305 per- 
formed is substantially the same processing as in Steps 
SI 07, S108, S109, and S110, respectively. That is, the 
electric signal Is converted by the.E/O converter corre- s 
spending to address information contained in the elec- 
tric signal, into an optical signal of the wavelength as- 
signed in advance to the destination node 4, and the 
optical signal after the conversion Is output by the mul- 
tiplexer 1 5 to the network optical fiber 3. In case that the io 
E/O converter corresponding to the address information 
contained in the electric signal has already been used, 
however, the transmission Information is temporarily 
stored in a non-illustrated memory in the controller 5, 
and processing of transmitting the electric signal to the 15 
E/O converter corresponding to the destination node is 
again performed after a certain time period elapses. 
[0105] In Step S306, the optical signal output by the 
multiplexer 15 of the controller 5 to the network optical 
fiber 3 passes through the nodes 4 existing between the 20 
controllers and the destination node 4, and reaches the 
destination node 4. 

[0106] In Steps S307, S308, and S309 perfomned is 
substantially the same processing as in Steps S112, 
S113, and S114, respectively. That is, the destination 25 
node 4 takes an optical signal of the wavelength as- 
signed In advance to the destination node 4, out of the 
optical signal being transmitted In the network optical 
fiber 3, and converts the taken-out optical signal into an 
electric signal, and the connection machine 11 of the 30 
destination node performs predetemilned processing to 
the electric signal after the conversion. 
[0107] By a series of processing from Step S301 to 
Step S309 as described above, an external signal is 
transferred to the connection machine 11 of the desti- 35 
nation node. 

[0108] Further, as an example of processing for data 
transfer from an external machine to a connection ma- 
chine as described above, a case will be described 
wherein date is transferred from the outside to the con- 40 
nection machine 11 D connected to the node 4D. 
[0109] An optical signal of the wavelength XO having 
reached the controller 5 through the extemal optical fib- 
er 2 is converted by the O/E converter 1 SIN into an elec- 
tric signal, and the electric signal after the conversion is 45 
output to the control unit 17 (Step301). 
[0110] The control unit 1 7 analyzes address informa- 
tion contained in the electric signal received from the O/ 
E converter 13IN, and specifies the E/O converter 14D 
corresponding to the address information contained in so 
the electric signal, on the basis of infonmatlon stored In 
the memory 1 6 and the analyzed address information 
(Step302). The control unit 17 then controls the electric 
switch 1 8 such that the electric signal is input to the E/ 
O converter 1 4D, and thereby the electric signal is out- 55 
put to the E/O converter 14D (Step303). 
[01 1 1 ] The electric signal is converted by the E/O con- 
verter 14D into an optical signal of the wavelength XD, 



and the optical signai after the conversion is output to 
the multiplexer 15 (Step304). The optical signal of the 
wavelength 7JD Is then output by the multiplexer 15 to 
the network optical fiber 3 (Step305). 
[01 1 2] The optical signal of the wavelength XD output 
by the multiplexer 15 of the controller 5 to the network 
optical fiber 3 passes th rough the nodes 4A, 4B, and 4G 
existing between the controller 5 and the destination 
node 4D, and reaches the destination node 4D 
(Step306). 

[0113] The optical signal of the wavelength 7JD having 
reached the node 4D is taken out by the fiber grating 
6D, and the taken-out optical signal is output to the O/ 
E converter 7D (Step307). The optical signal of the 
wavelength XD is then converted by the O/E converter 
7D into an electric signal, and the electric signal after 
the conversion Is output to the connection machine 11 D 
through the l/F board 10D (Step308). The connection 
machine 11 D then performs predetermined processing 
to the electric signal (Step309). 
[01 1 4] As described above, information Is transferred 
from the outside to the connection machine 11 D of the 
destination node. 

[01 1 5] In the above-described optical network system 
according to this embodiment, each node 4 takes a sig- 
nal in the state of optical signal In the node 4 out of the 
optical signals being transmitted in the network optical 
fiber 3 by the fiber grating 6 having wavelength selec- 
tivity, or does not take the optical signal in the node 4 
and allows the optical signal to pass through the node 
4. Therefore, an increase In rate Is Intended in case of 
data transfer between the connection machines 11 con- 
nected to nodes 4, data transfer from an external ma- 
chine to the connection machine 1 1 connected to a node 
4, and data transfer from the connection machine 11 
connected to a node 4 to an external machine. Besides, 
because of optical communication, there is an advan- 
tage that the communication capacity is large. 
[0116] In addition, an optical signal received by the 
controllers, i.e., an optical signal of the wavelength as- 
signed to the source node 4, is converted into an optical 
signal of the wavelength assigned to the destination 
node 4 to be output from the controller 5 to the network 
optical fiber. Therefore, data transfer between the con- 
nection machines 11 connected to nodes 4 can be real- 
ized if each node 4 can output optical signals of one 
wavelength assigned to that node. Thus,'in the optical 
network system according to this embodiment, the cost 
of each node machine 4 can be held down in compari- 
son with a system wherein each node must be con- 
structed such that the node can generate optical signals 
of all wavelengths assigned to the other nodes. As a re- 
sult, the cost of the whole optical network system 1 can 
be also held down. Besides, in case of newly adding a 
node 4 after the optical network system 1 is constructed, 
it suffices that only the node 4 to be added Is estab- 
lished. There is no need of adjusting any node 4 already 
existing such that the node 4 can generate optical sig- 
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nals of the wavelength assigned to the node 4 to be new- 
ly added. Thus, addition of nodes is easy even when the 
number of nodes 4 is large, and the optical network sys- 
tem is superior in extensibility. 

[01 1 7] Further, an optical signal of the wavelength as- 
signed to a node 4, sent to that node 4, is taken out by 
the fiber grating 6 provided before the cdSpler 9, and 
only optical signals of the other wavelengths are input 
to the coupler 9 from the network optical fiber 3. There- 
fore, when an optical signal of the wavelength assigned 
to the node 4 is output from the E/O converter 8 through 
the coupler 9 of the node 4 to the network optical fiber 
3, there occurs no collision between optical signals of 
the same wavelength. Thus, there is no need of con- 
structing each node 4 such that collision between optical 
signals of the same wavelength can be avoided. This 
simplifies the construction of each node. 
[0118] Hereinbefore, a preferred embodiment of the 
present Invention has been described. However, the 
present Invention is never limited to the above-de- 
scribed embodiment, and various design changes are 
possible within the description of claims. For example, 
in the embodiment of the present Invention, the number 
of nodes Is four. However, the present invention is not 
limited to that. It is needless to say that an arbitrary 
number of nodes can be connected to the network op- 
tical fiber 3. In this case, the nodes connected to the 
network optical fibers are assigned wavelengths differ- 
ent from one another, the demultiplexer in the controller 
5 is replaced by one that can perfonn demultiplexing into 
the wavelengths corresponding to the number of nodes, 
and O/E converters and E/O converters are provided for 
optical signals of the wavelengths assigned to the re- 
spective nodes. 

[01 19] In addition , the controller 5 is not limited to the 
above-described construction. The controller 5 suffices 
If it is constructed such that It can converted a received 
optical signal Into an optical signal of the wavelength 
assigned to the destination node 4. Further, although the 
wavelength of an optical signal to betaken by each node 
4 out of the network optical fiber 3 is the same as the 
wavelength of an optical signal to be output by the node 
4 to the network optical fibers, the wavelengths may be 
different from each other. 

[0120] Further, in the embodiment of the present in- 
vention, each node 4 is constructed as Illustrated in FIG. 
2. However, as illustrated in FIG. 7, each node 40 com- 
prising a fiber grating 6 and a coupler 9 may be sepa- 
rated from a converter 50 comprising an O/E converter 
7 and an E/O converter 8. Although the number of parts 
increases, there Is an advantage that machines that per- 
fomi processing with electric signals and machines that 
perfomi processing with optical signals can be easily 
connected to the optical network system when ma- 
chines that can perfomn various kinds of processing in 
the state of optical signal have spread. In case of a ma- 
chine that can perform various kinds of processing in 
the state of optical signal, it is needless to say that the 



converter 50 comprising the O/E converter 7 and the E/ 
O converter 8 is unnecessary. 

Industrial Applicability 

5 

[0121] The above-described optical network system 
and the controller used therein are applicable to a sys- 
tem or the like wherein the amount of data to be trans- 
ferred is large, for example, in case of dynamic images. 

10 

Claims 

1 . An optical network system characterized by com- 

15 prising: 

a network optical fiber extending in a ring; 
a plurality of node machines connected to said 
network optical fiber, each of said plurality of 
node machines taking an optical signal of a 
wavelength assigned in advance out of optical 
signals being transmitted in said network opti- 
cal fiber, and outputting an optical signal of a 
wavelength assigned in advance, to said net- 
25 wort< optical fiber, said plurality of node ma- 

chines being different in assigned wavelength 
from one anothen and 

a controller connected to said network optical 
fiber, said controller converting an optical signai 

5^ received from at least one of said plurality of 

node machines through said network optical 
fiber into an optical signal of a wavelength as- 
signed In advance to the destination node ma- 
chine on the basis of destination information 

^5 contained in the received optical signal for 

specifying the destination, and outputting the 
optical signal after the conversion to said net- 
work optical fiber. 

40 2. The optical network system according to claim 1 , 
characierized in tfiaf said controller is further con- 
nected to an extemal optical fiber connecting said 
controller to an external machine outside the optical 
network system, and 

said controller converts an optical signal re- 
ceived through said network optical fiber into an op- 
tical signal of a wavelength predetermined for ex- 
ternal communication when destination information 
contained in the received optical signal for specify- 
Ing the destination indicates the external machine, 
and outputs the optical signal after the conversion 
to said external optical fiber. 

3. The optical network system according to claim 1, 
55 cttaracterized in f/iaf said controller is further con- 
nected to an extemal optical fiber connecting said 
controllerto an extemal machine outside the optical 
network system, and 
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said controller converts an optical signal re- 
ceived from said external machine through said ex- 
ternal optical fiber into an optical signal of a wave- 
length assigned in advance to the destination node 
machine on the basis of destination information 5 
contained in the received optical signal for specify- 
ing the destination, and outputting the optical signal 
after the conversion to said networic optical fiber. 

4. An optical network system characterized by com- 10 
prising: 

a network optical fiber extending in a ring; 
a plurality of node machines connected to said 
network optical fiber, each of said plurality of 15 
node machines taking an optical signal of a 
wavelength assigned In advance out of optical 
signals being transmitted In said network opti- 
cal fiber, said plurality of node machines being 
different in assigned wavelength from one an- 20 
other; and 

a controller connected to said network optical 
fiber and an external optical fiber to be used for 
communication with an external machine, said 
controller converting an optical signal received 25 
from said external machine through said exter- 
nal optical fiber into an optical signal of a wave- 
length assigned in advance to the destination 
node machine on the basis of destination infor- 
mation contained in the received optical signal 30 
for specifying the destination, and outputting 
the optteai signal after the conversion to said 
network optical fiber. 

5. A controller characterized in that said controller is 35 
connected through a network optical fiber extending 

in a ring to a plurality of node machines assigned 
wavelengths in advance such that the wavelengths 
of optical signals to be taken out of said network 
optical fiber are different from one another and the 40 
wavelengths of optical signals to be output to said 
network optical fiber are different from one another, 
and 

said controller comprises: 

45 

a plurality of electric-optic converters that cor- 
respond to said plurality of node machines, re- 
spectively, and convert electric signals Into op- 
tical signals of wavelengths assigned in ad- 
vance to said plurality of node machines, re- so 
spectlvely; 

a multiplexer that multiplexes a plurality of op- 
tical signals different In wavelength converted 
by said plurality of electric-optic converters, 
and outputs the resultant optical signals to said 55 
network optical fiber; 

a demultiplexer that demultiplexes optical sig- 
nals of a plurality of wavelengths received 



through said network optical fiber into optical 
signals of the respective wavelengths; 
a plurality of optic-electric converters that con- 
vert the optical signals demultiplexed by said 
demultiplexer into electric signals; 
destination specifying means that specifies the 
destination on the basis of destination informa- 
tion contained in the electric signal converted 
by each of said optic-electric converters; and 
an electric switch that outputs said electric sig- 
nal to one of said electric-optic converters cor- 
responding to the destination node machine 
specified by said destination specifying means. 

6. The controller according to claim 5, characterized 
in f#iaf said controller is further connected to an ex- 
ternal optical fiber connecting said controller to an 
external machine, and 

said controller further comprises an external 
electric-optic converter that converts an electric sig- 
nal converted by one of said optic-electric convert- 
ers, Into an optical signal of a wavelength deter- 
mined for external communication, and outputs the 
optical signal after the conversion to said external 
optical fiber. 

7. The controller according to claim 5, characterized 
in thatsa\6 controller is further connected to an ex- 
ternal optical fiber connecting said controller to an 
external machine, and 

said controller further comprises an extemal 
optic-electric converter that converts an optical sig- 
nal received from said external machine through 
said external optical fiber into an electric signal, and 
outputs the electric signal after the conversion to 
said destination specifying means. 

8. A controller characterized in that said controller is 
connected through a network optical fiber extending 
in a ring to a plurality of node machines assigned 
wavelengths in advance such that the wavelengths 
of optical signals to be taken out of said network 
optical fiber are different from one another, and said 
controller is further connected to an external ma- 
chine through an extemal optical fiben and 

said controller comprises: 

a plurality of electric-optic converters that cor- 
respond to said plurality of node machines, re- 
spectively, and convert electric signals into op- 
tical signals of wavelengths assigned in ad- 
vance to said plurality of node machines, re- 
spectively; 

a multiplexer that multiplexes a plurality of op- 
tical signals different in wavelength generated 
by said plurality of electric-optic converters, 
and outputs the resultant optical signals to said 
networi< optical fiber; 
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an optic-electric converter that converts an op- 
tical signal received from said external machine 
through said external optical fiber into an elec- 
tric signal; 

destination specifying means that specifies the 5 
destination on the basis of destination informa- 
tion contained in the electric signal converted 
by said optic-electric converter; and 
an electric switch that outputs said electric sig- 
nal to one of said electric-optic converters cor- io 
responding to the destination node machine 
specified by said destination specifying means. 



15 



20 



25 



30 



35 



40 



45 



50 



55 



13 



EP 1 4(» 401 A1 



FIG, 1 
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FIG. 2 
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